MONSANTO INSPECTOR GROPES HIS WAY INTO RECESSES OF CALCINER. A CAVERNOUS FURNACE WHICH* WHEN ROTATING AND RED HOT, MAKES PHOSPHATES 


THE REIGN OF CHEMISTRY 


Monsanto company's vast opeiations show how the country's fastest growing hig industry 
has become a dominant factor in the U.S. economy and changed every American's daily life 
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In this ceniury^s rapid growth of U*S. industry nothing can compare in 
speed Eirid scale with the rise of the chemical industry* Relatively obscure 
2 h 5 years ago, it has expanded three times faster than tlie rest of iinluslry, 
and has heeoine a new keystone of the U.S. economy. It is also chief heir 
to the nation's atomic energy program, hich was concinved by physicists 
but is being largely executed through tlie vast facilities of conipaiiies like 
Du Pont, Union Carbon and Carhulc, Dow, and Monsanto* 

In its forward rush the billion-a-year chemical industry has trans¬ 
formed American life* It has scrubbed the modern world w ith detergents, 
doctored it with synthetic drugs, dressed it in synthetic textiles, cush¬ 
ioned it with synthetic rvihberand adonied it from bead to toe with gaudy 
plastics, ft has penetrated industry as deeply as daily life. With its flood 


of discoveries, it has injected new^ life into some industries like textiles 
which it has reconstructetl with synthetics and strengthened with new^ 
cheiTiicais that make natural textiles water-resistant, hftlet wearing, bel¬ 
ter iot>kijig. It has absorbed whole iiuJuslries, like paint and varnish, and 
has spawned eniire Jiew ones like plastics fabricating and synthetic rub* 
her* The plants Ironi which chemistry’s [>rcKincts come are tangled nests 
of crooked pipes, squat vats and giant revolving ovens (ubove) whose 
shapes arc often as complicated as the chemicals they prtidiice. 

One of the largest and liveliest of ILS. chemical companies is Mon- 
santo, w hose plants and processes are pic lured (ni lliese pages. With a 
Hood of products and aggressive salesmanship Monsanto has doutfled in 
size every live years since 1926—growing faster than the industry itself. 


CONTINUED ON NEXT PAGE 29 







RISING TOWERS of Texas Cl tv plant on Gulf Coast make slyicne, used 
iji. paint- pla^tirs. Si]lionet|tnl oliernisl sarnfiles in conirol nisun- 
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FALLING PLASTIC pom’s from overliead kettles onto floor of Sprin^riielii, 
MasSp plant, Pn^^er [larnmers hreak it up for packaging after it has hardened. 


CBEMISTRY CONTINUED 



LEAPING RUBBER explosively created from bti- 
ladiene gas in bottle is discovery of M,LT/s Dr, A. 
Morton, and exemplifies, tlie kind of chemical magic 
which Monsanto and others put to commercial use. 


CHEMICAL LANDSCAPE 
HAS STRANGE SHAPES 


The Monsanto Chemical Company began 52 
years ago in Sl Louis as a collection of w ooden 
tubs w'hich produced one cbetnical, sarebann. 
Today it is a S390 million enterprise ’wdlh 17 
maiiufaeturiiig plants scattered across the 
U,S. Saccharin has been overghadow'ed by 402 
other products with names like para-acetyla- 
mi nobeiizetiesulfonyl chloride (uised in sulfa 
drugs) and "Pip-pip” (used in synthetic rub¬ 
ber). They include abrasives, acids, alcohols, 
alkalis, detergents, synthetic libers, food fla¬ 
vorings, fungicides, gas additives, herbicides, 
insecticides, leather chemicals, oil additives, 
paints, paper chemicals, petrochemicals, phar* 
maceuticals, plastics, rubber chemicals, textile 
chemicals, wood preservatives. 

Practically none of these products are sold 
directly to the public, but are shipped to over 
50 industries which use them to make familiar 
conimodilies. Often the same chemical is used 
by difierent industries for different purposes. 
A phosphate which Monsanto sells to baking 
powder companies is also used lo soften oil 
’wel! mud. A Monsanto jelly used in Napalm 
incendiary bombs has proved ideal for use in 
screwworm salve for sheep. 

Monsanto’s varied industrial scenery in¬ 
cludes the vistas of the Muscle Shoals chlor¬ 
ine planl {top right) and the clutter of the St. 
Louis phtItalic anhydride plant {bottom right}. 
In the mechanization of its processes, Mon¬ 
santo has come to depend less and less on hu¬ 
man control of its plants. A giant new unit in 
Texas City, Texas (top left) produces enough 
styrene to satisfy a third of the nation’s needs. 
Yet it is operated by only three men wdm take 
hourly chemical samples and keep a routine 
eye on the instrument panel of their air-con¬ 
ditioned control room. 

Still expanding, Monsanto keeps its eyes 
fixed on a goal wdiich still lies distantly on the 
horizon. The AEC is considering a joint plan 
of Monsanto and Union Electric Co. of Mis¬ 
souri for an atomic power plant. Monsanto’s 
atom scientist-president Dr. Charles A. Thom¬ 
as hopes the po’wer plant will make Monsanto 
the first private enterprise in the world to har¬ 
ness atomic energy for industrial production. 
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WORLD'S BIGCIEST SlKGLE CHLORINE PLANT IS OPERATED BY MONSANTO FOR U.S. AT MUSCLE SHOALS. ALA. ELECTRODES EXTRACT CHLORINE FROM BRINE 



SULPHUR is unlOiirletl from a freigluf^r at ftloiisaiito’s 
Everett, plan I lor (ronversinn inin ^ulpliiini’ adJ. 


TOXIC WASTES drain 
from bottom of a purifica¬ 
tion ?iill in a piant at St. 
Louis. Emergency show¬ 
ers are precaution against 
any spa tiering chemicals. 


ASPIRIN phiiit in Su 
Louis makes 17,000 tah- 
lets’ worth of aspirin pow^ 
der per minute. 0sif;s eoL 
lect aspirin dust which 
would otherwise he lost* 




CONTINUED ON NEXT PACE 
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PHOSPHORUS IS MADE 

DcapiJn tlie diversilv of ita produr^ls. Mon- 
“iiiitto has apt'nialized in otie chemical—|hn 
fiery eleiiieri! phosphoru^i, a waxy yefluw sub- 
slaiK r w iiirli burst? into llamc uhfii it eoines 
ill contact with air. This subsliiiice piavs such 
an imporiani role in the coiiipaiiv’s opx?rations 
lliat ail entire manufacturing divisioin one of 
the company’s six. is devoted to phosphorus 
and its many derivatives. 

Monsanto mines its own phosphonis ore at 
Colnmhia. Tenn. and extracts the pure ele¬ 
ment in a row of six giant electrical furnaces 
{fibf'ne) uliicli consume more power than the 
whole city of nearby Knoxville. After its proc¬ 
essing. the phosphorus is carefully stored in 
tanks under a layer of water to protect it from 

GLOWING FERROPHOSPHORUS, a by-prod¬ 
uct, is tapped from furnace, cools in "chill buckets.” 







CHEMISTRY CONTINUED 



AMID FIRE AND SMOKE 

contact with air. Then it is shipped to other 
plants, in sealed tank cars» where it is Jirst 
burned {right), then drenehed with water to 
produce phosphoric acid. This is later con¬ 
verted into a wdiole family of powdery |>hos- 
phates by being boiled in vats, fused in long 
ovens and baked to red heat in huge revolving 
calciners (p. 29). 

Phosphorus compounds are among the most 
useful chemicals known. They dissolve grease 
(in synthetic detergents), soften water, dye 
and bleach textiles, leaven baking powders, 
make metals rustproof, preserve food, soften 
cheeses, fireproof wood, refine sugar, scrub 
teeth (in toothpastes) and constitute the ac¬ 
tive ingredient of dozens of pharmaceuticals, 


BLAZING TOWERS at Trenton, Mich, produce 
phosphoric acid by burning Tennessee phosphorus. 



FIERY POOLS of slag from the lapped furiuaces 
send up rolumns of ?leam as tlicv strike iJic hosed- 
down slag heap outside llie plant. Power shovel 
loails glowing slag into trucks to be hauletl away. 


MASKED TAPPER hjimmers heavy chains over 
opeuing ill steel plate at the foot of freshly tapped 
furnace. Plate shields tapper from extreme heat of 
furnace, chains keep sbg from splashing on lloor. 






CHEMISTRY CONTI KU ED 



freshly spun ACRILAN, fnim s^ii mi (^retied 

siiHmrrjzeil in tank at rifjhi. rii^ps nve^r rnllnrs in rib- 


INDUSTRY'S BIGGEST MONEY-MAKER IS TEXTILES 


Ever &in€e Du Pout lauiK hed nylon in 1939* 
rival f'hemieiil eonipatiies have liern grram- 
bliiig to produee synlbtiir filiorp of their i.nvii. 
Du itself has proilueed hvo ailJilional 

gynthetics, Orion and Dai-nni: I nioii (.’arlMui 
and Earhide hag Dyneh and Dow lias Saraii. 
Syniheiic libers have become the biggest mon¬ 
ey-makers in the eheniical industry, account¬ 
ing altogether for more than a quarter of the 
industry’s total 1932 sales. Last summer Mon¬ 
santo added to this family of hl>er3 hy imveil¬ 
ing Aerilaii, its most glamorous prodnet. 

Arrilaii is manufactured in a hrand-ne>\ S30 
juillion plant at Decatur, Ala. by the Chem- 
strand Corp., a joint venture of Monsanlo and 


American Visrosr Corp.. the rornpany which 
intrcHliiced rayon into the L.S. like Orion 
(Lifk, SepL 1 ). Aerilan is warm, vvashahle, 
nnnshrinking. moth- and nuldevv-proof, and 
Yvill hold permanent pleats. Its creators edaim 
it takes dves more readilv than Orion. 

To gel Aerilan up to the point shown on 
these pages—the spinning and the radiant 
product—MonsaiUu marshals all the tools 
with whicli the industry converts simple mm- 
poiieiit.s into (Inal products. The uliole ingenu¬ 
ity of the iiiiJusiry is Ionised in the Acrilaii 
process which Lransforins three eommuii gases 
into tangible filler. How this transformation 
takes place is show n in detail on pages 36, 37, 


submerged SPINNERETTE rests in tank filler! with solution. Syrupy 
Aerilan ^Vlope” squccisefl through spinneiette^a tiny hole& hardens into fibers. 
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bons of thousantls of fibers each. Beyond are steam* 
ing troughs ivhere fibers are washed for processing. 




FASHION FANTASY takes place at Monsanto's unfinUhed Texas Qty plant 
wliicli will turn; out ingredients for boll of Acrilan in which model is draped. 


CONTINUED OH NEXT PAGE 
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TEXAS CITY PROCESS, MAINLY CHEMICAL, TRANSFORMS AIR. AMMONIA AND NATURAL GAS INTO LIQUID ACRYLONITRILE BY MEANS OF THREE BASIC TOOLS 

HOW AIR AND GAS ARE COMRINED, PURIFIED, 


Acrilaii fjJ>er is rricide in two slages: at .VIoii- 
satilo’s Vexas (’.ity plum and at Clit'm- 

strand Corpus plum in Decatur, Ala, (bdoii), 
rhe paintings on these pages trace in 20 basic 
steps how air, nainral gan; and amitioiiia arc 
transformed into bales of A( rikii staple. 

Texas City makes aeryloiiilrilc, Aerilan’s 
chief component, w hick is funned hy the um 
ion of tw o dangerous <dieriiieals: explosive acet¬ 
ylene and poisonous hydrogen cyanide. 

The process begins {above) when air and 
natural gas are pumped into a reactor (1), an 


engineering term for any vessel where new^ 
substances are produced hy eheraieal reac¬ 
tions, and burned to form aeetvlene (iniiicatcd 
in pink) and waste gas (brown). A w^atcr spray 
prevents the unstable acetylene from deeom- 
posing. The newly formed gases then pass into 
an absorber (2), where they rise np through 
perforated trays nverflnwing wi|h solvent, The 
waste gas rises to the top and is burned oC 
Bill the acetylene is absorbed hy the solvent 
and carried to the bottom, The solvent, now 
"fat,” or Batura led, with absorbed acetylene, 


is pumped into a stripper (3) and heated to 
boil off pure acetylene gas. 

At the same time, air, ammonia and natural 
gas are converted in a reactor (4) into hydro¬ 
gen cyanide (green) and w-aste gas by passing 
through a bed of white-hot platinum cata¬ 
lyst. After (lowing down through water-cooled 
pipes, Lite gases cross over into an absorber 
(5) w liere a solvent absorbs hydrogen cyanide 
and carries it to live bottom while waste gas 
rises to the Lop. The solvent, ”fat'’ with hy¬ 
drogen cyanide, is pumped to a stripper (6) 


AT THE CHEMSTRAND PLANT IN DECATUR. ALA,, ACRYLONITRILE SHIPPED FROM THE TEXAS CJTY PLANT GOES THROUGH A PROCESS. MAINLY MECHANICAL. 






































reclaimed 


AGRYlONlTRriE 


rTHEIIC FIBER PLANT 


WASre LIQUID 


OF CHEMICAL ENGINEERING! REACTORS, WHERE NEW CHEMICALS ARE CREATED* AND ABSORBERS AND STRIPPERS. WHERE NEW CHEMICALS ARE PURIFIED 


7 . IIEACTOB 


SPUN, CRIMPED, CHOPPED TO MAKE ACRILAN 


where pure hyJroi^eii cyanide gas is bt.>iied olT, 

In a third and biial reaclioii, acelvlciie and 
hydrogen cTanidt': are brought into a reactor 
(7) where they bubble up through a liquid cat- 
aly?t. Tins produces aon lonitrlle (blue) along 
with excess aceiyieiie and w^asie vapor, rhis 
three-fold mixture iicnv flows iiiLo an absorber 
(H) where the excess acetylene rises to the lop 
and is reclaimed. 

The two remaining vapors, aervloiiiirile and 
waste, are absorbed in a solvent which is 
pumped into a stripper (9) and heated to boil 


off a mixture of acrylonitrile and waste vapors. 
After i>eing cooled to liquid in a condenser* the 
mixture is healed once again in a second strip¬ 
per (10) to boil olT acrylonitrile. Rising as a 
vapor out of the stripper, pure acrylonilrile is 
cooled back to liquid in another condenser and 
shipped to Decatur by lank car. 

At Decatur (Uloiv) acrylonitrile is pumped 
into a polymerizer kettle (11) and activated 
With scercl rheiiiicals. Soon it bubble?, clouds 
up with white ptnvdcr—acrylonitrile polymer 
new' chemical formed by the linking of 


liundreds of aciylonitrile molecules into long 
chains. Wrung out in a whirling centrifuge 
(12) and dried to dust in a revolving bcate^I 
drum (13), the polymer is conveyed to a mix¬ 
ing lank (14) and there di.ssolvi^l into syrup in 
a special liquid solvent. From here the syrup 
is pumped into the spiniiercttc (IB) and ex¬ 
truded into continuous fibers wbieh are drit?d 
on rollers (16), crimped for greater bulk (17), 
cut into shreds (IR), dried again on a con¬ 
tinuous belt drier (19) and packed into 400- 
pound bales (20) for ilie trip to the textile milk 



WHICH TURNS THE LIQUID fiRST INTO A WHITE ROWDER, THEN INTO A SYRUP* THEN A FIBER AND rlNALLY INTO THE FLUFFY STAPLE WHICH IS ACRILAN 


TO TEXTILE MILL 

































CHEMISTRY CONTINUED 


RADIOACTIVE chamber 

is readied for experiment by a 
hooded technician at Monsanto- 
operated AEG Mound Laborato¬ 
ry, Mkmisburg, Ohio, Chemi&t 
directs set-up through two-foot- 
thick radiation-proof window. 
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RESEARCHERS RUN A RACE FOR NEW PRODUCTS 


Allhuugh all LLS. iiidusiry leans more and 
more heavily on research, none spends so 
ninch on it or relics so fundamentally on it as 
the tiicmical ijidustry, Of the SI.I billion 
Spent annually on U,S, industrial rTseartil, I Ik* 
qheinii'al companies spend a full fifth, 

hike all the other cninpanies, Monsanlo 
knows it could not long survive the intense 
conipetition without a eontinual streain of neu 
chemicals for its customers. The ehemists ivho 
provide Monsanto with [2 new products a 
year work with tools ranging from lacuuni 
cleaners to the radioactive chiimbers of Mound 
Laboratory, Miomisharg, Ohio. Most of their 
discoveries come about l>y deliheraie planning. 
Monsanto’s President Thomas, an amateur 
gardener, puts his research chemists I it work to 


find a ehi-mical that keep soil loose and 

crumhly for better plant growth. The resulL 
Krlliurn, has become Monsanto’s best-known 
product. Sonic new developments are almost 
pure aecident. A Monsanto chemist was once 
looking for a cbeniical to make textiles water 
repellent, (due chemical was no goo<.l as a v^ater 
repelier. but it seemed piomising for a cone 
pletcly dilfereiH use—as a detergent. He tried 
it; it workeil. Monsanto Mianuractures 

this elicmical by the ton, which is marketed 
as '’All”, a household wasliing powder. 

Although only one out of 10 tdiemieais de¬ 
veloped in tlie lab rea(dies commercial produc¬ 
tion. nnnv' ihan two llRhs of Monsanto’s tri- 
lal prori:| in tin* past decade has come from 
new producls developed dining iSiosc years. 



VACUUM CLEANER tests iletergenl lo see if it 

'rtill be idfectivl when blown llionigl] faelorv pifje?;. 



IN scientific search for new products, Rohcrl SliH-ombc a wire 

pyramid, iisjug il as ihrcc-diinctisimial graph to analy/e plastics with several 
chemical ixmiponeiits. 'flie location uf each plastic in graph in delorEninal by the 


relative a mo tin L'i of C(>m[>c.irienls it cunUiins. Slocoml^e liiid? tiiai Certain Mfmilar 
plaslic.s lie on ptiirits in same plane (flat sheet) and, iirnied wilti ihiw liiiowfedgc, 
he is selling oul lu predict plastics whose male up and uses are still unknown. 
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